INTRODUCTION
============

Cognitive impairment and Alzheimer's dementia are expected to significantly increase as the population ages. Current therapies have limited utility in preventing and treating these diseases. Alzheimer's disease is thought to currently affect 5.1 million Americans of age 65 or older, with a 2:1 ratio of women to men being affected. The affected population may increase almost 3 fold by 2050. Out of the top 10 causes of death, Alzheimer's ranks the 6^th^ and is the only one that is not preventable. The cost to provide care for patients with Alzheimer's by the year 2050 is expected to be close to \$1.1 Trillion \[[@R4]\]. Having a safe, effective drug to reverse the cognitive impairments of dementia would have a dramatic effect on the lives of millions of patients. If the drug also prevented the neurological changes that cause dementia, this could benefit tens of millions more people.

METHODOLOGY
===========

All patients or medical agents gave oral consent to participate in this case series. Patients were treated with Montelukast 20 mg orally upon arising and then 20 mg every 2-3 hours for a total of 4 doses daily following protocol outlined in the USPTO Patent Number: US8575194 filed by Jack William Schultz \[[@R5]\].

All patients had either a Mini Mental Status Exam (MMSE) \[[@R6]\] or Montreal Cognitive Assessment (MOCA) \[[@R7]\] prior to the treatment. Results were obtained by subjective response of patients or medical agents.

RESULTS
=======

Patients Treated Without Knowledge of Medication Identity:
----------------------------------------------------------

Patients had memory problems, forgetfulness, and issues with word recall, problems with focus or concentration or feeling like being in a fog. All patients had MMSE scores 27-30/30.

Patient \#1 was a 69 year old (y/o) White male (WM)

Patient \#2 was a 65 y/o WM

Patient \#3 was a 69 y/o White female (WF)

Patient \#4 was a 52 y/o WF

Patient \#5 was a 56 y/o WF

Patient \#6 was a 69 y/o WM

All patients had significant subjective improvement in the symptoms within 24 hours of starting the medication and recurrence of symptoms 24-48 hours after discontinuation. One patient developed insomnia which resolved with dose reduction. No other side effects were reported.

PATIENTS TREATED WITH KNOWLEDGE OF THE MEDICATION NAME AND NORMAL USE
---------------------------------------------------------------------

Patients with Suspected Memory Impairment by Report and Testing
---------------------------------------------------------------

All had memory problems, word recall issues, and problems in staying focused. Family also reported declines in the memory. Patients had MMSE exam scores 29-30/30.

Patient \#7 was a 70 y/o WM

Patient \#8 was a 54 y/o, Black male

Patient \#9 was a 75 y/o WM improved with 20 mg dose in AM, but forgot to take other doses during the daytime. Improvement wore off after 2-3 hours.

These patients had significant improvement in the symptoms. The symptoms recurred in 24-36 hours of discontinuation of the medication. No side effects were reported in any patient.

Patients with Dementia Who Had Agitation and Anxiety Symptoms
-------------------------------------------------------------

All patients had MMSE scores 20-26/30.

Patient \#10 was an 85 y/o WF who was already on Namenda and PRN Xanax

Patient \#11 was an 86 y/o WM who was already on Namenda and Prozac

Both patients had very dramatic response with the resolution of anxiety, agitation and their families noted that the patients were more interactive. Patients had no significant memory improvement. No side effects were reported.

Patient \#12 was an 86 y/o WF who showed no improvement. She was previously intolerant to Aricept, Exelon and Rivastigmine.

Patients with Dementia, Anxiety and Agitation Along with Other CNS Issues
-------------------------------------------------------------------------

All patients had MMSE scores 23-25/30.

Patient \#13 was a 77 y/o WM with co-existent mild traumatic brain injury already on Namenda and Aricept

Patient \#14 was a 79 y/o WM with severe long lasting post-operative dementia already on Aricept and Ativan

Patient \#13 improved significantly and Patient \#14 showed mild improvement. No side effects were reported.

Patient \#15 Was an 85 y/o WF with MMSE 26/30. She declined Namenda and Aricept. Memory improved within 1 week of starting medication per patient and husband. No side effects were reported. MMSE follow up was 28/30 on medication.

Patient \#16 was an 84 y/o WM with a MOCA score of 18/30 on Razadyne 4 mg BID with worsening memory per patient and wife. He declined Namenda or higher dose Razadyne. The family noted improvement in patient's memory and he was less agitated on Montelukast, but due to frequent dosing schedule, he discontinued the medication after 2 weeks.

Patient \#17 was a 78 y/o WF with a MOCA score of 13/30 on Namenda10 mg BID and Aricept 10 mg daily with worsening memory per patient and family. The patient's agitation and anxiousness improved per family report.

DISCUSSION
==========

This case series suggests that Montelukast may have significant potential to improve cognitive impairment and dementia. Montelukast is known to block the activation of the CysLT1 receptor \[[@R2]\]. Activation of CysLT receptors induces neuroinflammation. It has been shown to increase astrocyte proliferation and glial fibrillary acidic protein \[[@R8]\], response to acute neuronal injury after focal cerebral ischemia \[[@R9]\], and the activation of human traumatic brain injury and brain tumors \[[@R10]\] and induce astrocyte proliferation and death after oxygen-glucose deprivation \[[@R11]\]. Prior animal studies have suggested that use of Montelukast may decrease the central nervous system inflammation \[[@R12]\], and attenuate chronic brain injury after induced focal cerebral ischemia \[[@R13]\] and protects against quinolinic acid/malonic acid induced neurotoxicity \[[@R14]\].

In the rat studies \[[@R3], [@R15]\] the use of Montelukast was associated with improved neurocognitive function with the proposed mechanism showing improvement in neuroinflammation. These studies have used Montelukast doses up to 10 mg/kg body weight. The use of higher doses than that used in this case series may show memory improvement in patients with dementia. Further studies with Montelukast in patients with cognitive impairment and dementia as well as in a trial of prophylactic use to prevent these illnesses should be done. The reuse of an older medication might speed the development of an effective medication for these devastating diseases and result in a new product that would be affordable to a huge population of patients.

CONCLUSION
==========

The use of Montelukast in patients with cognitive impairment improved memory. Its use in patients with dementia led to lessened agitation, but the effect on memory improvement may be limited by the dose selection lower than that used in the animal studies.
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